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(54) Abstract Ttoe 



157) A wttbof comptetion tool M—mbty comprises s pf fante d body (20) mad* of an axpandabla material 
• filter ossombry (28) mounted ovof the boo> end covering fea porforatlons (14), arwj • tool acting to expand the 
body end the filter so that tho fitter movM towards the Surface defining tho weftboro. The msmbly may etso 
kicfaio^ a protacthfa covert to* thefts 
comjg^t^ end the* e«**ime a rtwnxM 

reinforcomeot (20) botweon tha body and tho After to auppoft tho filter to tho am of tho pofforatkms, Tho 
parforatad body may 

perforations may comprise up to 40% of tho total surface area of tho sogment. Tho fitter material may bo a 
flexible opan coU atructura aUn to a eponga malarial 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M Richard and Benn A. Vol 

RELOOFTHEINVgWTtnM 

Thefetoofthbhvenfonretoiestodo 
ered on coBed tubing where the tubing can also be expanded against the 
screen to push It against the weBbore. 

BACKGROUND OF THE INVENT ION 

In typical completions In the past metaJHc screens have been inserted 
on rigid or colled tubfng Into a zona in the weflbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In a 
technique known as gravel packing. Screens have also been used that come 
prepacked wfth a sarxilayw as to 
techr^uesortotwusedlnconju^ 
thesoeen. The caravel packing procedure 
Hons toft uncertainties as to whether the sartf had been suffidw^ 
uniformly in the annular space so as to provide an effective gravel pack. 
AddttionaJly, the grave! packing procedure took valuable time to accompBsh 
BJKlreo^ired the use of surface 

ment In the weUbore. Another Disadvantage of traditional gravel packing 
procedures is that an annular space around the screen had to be left so that 
the gravd could be placed there. The end result was the inside diameter 
within the screen was necessarfly amal to altow for the presence of the 



X 
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annular space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsofldated for- 
mations, the drilling mud would form a barrier adjacent the weilbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed 

A more ideal 6ftualion for producing a formafion ts to leave the weilbore 
In Its drilled state so as to create the least amourt of disturbance to the for- 
mafion which has just been dritect Tracfitional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would aHow fluid to convey the gravel to also apply hydrauHo forces on 
meforniatfonasweUastncon^ 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention is to allow a wen to be 
produced Ihrough a screen wifcout to need for a gravel padk. This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to aRow production from the 
formatioa Another objective Is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coBed tubing 
whichcanbepreperfbratedfora Another objective Is 

to protect the screen during defivery to to desired location In the welfoora toy 

2 



09/18/2000 18:34:13 pago -4- 



apmvWngadfcpos^ 

^mntoc^tito^tote*^. These and other objects 

and the maflnerhvWii* the apparatus and method 

t^a^totherdeacribedbeJowlnthedescf^ 
front 

PTOEF DESCRIPTION QF^Hg QQflttflNjg 
^**««ectk*iaivlewofadev^ 
tus expanded against the weObora. 

RQure2lstne6ectkmvfewal<mgfines2-2ofRg^i. 

Rgura3tetheaeclk«vlewofRoura28hownbet^ 
Inner tube against the filtering matertaL 

Fig^4isai»gmertwnichcanben^ e dlong?tu^ 
flexible lubtag a»hlch gh«a urKto^ 

DETAILED PESCRtPTIOM QPTffP preferred pur^iu^ 

The preferred embodiment is iustrated In operation in Figure 1. A 
coiled reel lOcameaaconfa 
of whfch is preferably made th^ 

As seen in Figure 4. segment 12 has a pluraJRy of perlbratldi»14*rtilchcan 
beanangedhanyoidereBheriano^orln The segment 

«<»*P«nc^for«rehdes14«te 

otherknowntechiilqueajxllnanyoider^ Tire desirable goal is to have ap- 

P»oximalal/a30or40peicemoiian« 

a tubular shape. Tneeegmemi2cant»ro8edkwrejt^^ 



09/18/2000 18 : 34 t 13 page -5- 



1 6 and 1 8 are brought together to make a longitudinal team which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spiraBy wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained wim any given ividth of tegm 
This should be compared to roBng the segment 12 into a tube where width 
determines the diameter of the tube that is fbnned when edges 16 and 18 are 
aligned and joined in a technique wen known in the art 

The openings or holes 14 can be put on the tubing made from segment 
12 for only a portion of the coded tubing string 20. The segment 12 can be as 
long as thelnbhed oofled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the wellborn 22 to place the perfo- 
rated segment or segments at the desired locat^^ 

Figure 2 shows in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14* Wrapped around the openings 14 is an 
opened grid structure which can be made from metaffic or composite or other 
nonmetalGc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cefl filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and is an open cefi structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the fBtering material 28 is that it Is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as putting it through a die, the fitter material 28 

4 
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can then be appCedoverias shown in Figure 3. Thereafter, when the mate- 
rial 28 is properly positioned in the weBbore, a known expansion toolfflus- 
trated schematics* as 30 to Figure i can be Inserted Wo the string 20 to take 
the initial shape shown in Figure 3 and axparxl the string 20 under the filter 
material 28 to a rounded chape «e shown in Rgure 2. As a result, the filter 
matenal wMch IsfiexMexparidswA 
of tubular 20 changes from that of Figure 3 to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running In, so 
as to protect the fitter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a etastomeric material that literally rips at the 
slightest expansion of the ureleriylng combated tubular 20 
3. CKIwmatenate for the cover 32 can b^ 
the spW of invwtfon cr. to ^ 
elhihated. AmtferiaJwhJchdbsolvesa^ 

also be employed as a cover 32 suchthelltYvinnok»>gerb^tothevvaywnen 
it is desired to put the weB in production. 

Significant expansions volurnetricaBy can be obtained in changing the 
shape of the tubular 20 torn the eemjgated shape, such as shovm for exam- 
ptetoRg^3totr« rounded sfiape as shown While a particular 

four-lobe arrangement of the oorrugated shape is shown in Rgure 3. other 
initial shapes are within the purview of the invention. The significant thing is 
that the underlying support structure wNch comprises toe cc^ 
of »io siring 20, as shown to Rgure 3, is capable of voiurnetricaDy expanding 
so as to bring the filter material 28 toto contact wtto toe weilbcfe as Rifled. 

s 
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The WtfaJ corrugated shape also permits insertion in smaJtervronboras. The 
Initial shape does not have to be corrugated, it can be round and be ex- 
panded downhoie. 

This technique is particularly advantageous in under-balanced drilling 
where circulating mud is not used. In these situations, partfcularfy where 

is encountered trie 

use of the apparatus and method as described. The initial shape of the 
wellborn is retained by the assembly vmen the stnhg 20 Is expanded under 
flie filter material 28 so as to push the filter matenai 28 up against the weflbore 
34. In so coing, the fonnation can be allows 

rial 28 without the presence of an annular space around the outside of the 
fitter material. The traditional gravel packing is eliminated and the flow area 
within the tubular 20 after it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel , pack which 
requires the annular space for the gra^necessftaling a smaik* Inside diam- 
eter Inside the ecreen. 

It should be noted that it is within the purview oftMslrrventtontopro- 
duce a formation through the use of a coiled tubing string such as 20 which 
Is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
fitter material 28 preferably made of an etastte preferably elastomerte material 
such as Vrton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The stretchable qualities of the filter material 28 aflow its use in conjunction 
with an (nroally comrgated tube 20 assriowntengureaorammoomigated 

6 
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ria. 28 when expanded toteroun^fonn. The openings in materia! 28 do 
^substantial*^ Additionally open 

20 in the perforated area sufficient column ctier^ to be ao>^ to ^ 
proper depth. 

ft to also within the purview of the eivertldntoDiovlcteafliiB, 
28 ever a coiled fubtng string such aa 20 w«cn to ,>erferated with hctes 14 

against the weDbore. 

Various known techniques to «x|and the l)aae pipe 20 can be used. 
The use of a flexible maton^ tor toeto 

mg sizes and holds the formation ft, ft. mduraJ state when to «te expert 
posMon.assbownhRgunii Upon axpansioa the tube rraterid 
finer material 28 8^ It act as a perioral 

production from the formation. 

The reinforcing grid 26 can be a layer that overlays the tube 20 as 
shownlnRgurcZ.orRcanbeastr^ 
28. ^*Wwcernert26can^ 
abawllsgeneiallyanopenweam 



It Is also wfthtn the purview of the tovenfion to use an Initially found 
cross section tor the lube 20 under th* tier malarial 28 and mechar^ 
«pandlhecon*lnatfonega^ However, the preferred 



em- 
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bodlment involves the use of a conuoated thunder fitter 28 materW so ^ 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weHbore. 

In the preferred embodiment the openings 14 am round. Rounded 
openings provide abetter structural Integrity of the tube aft* 
initial openings which are slotted. Using materials such as stainless steel 
31 6L, yield strengths of 80,000 to 80,000 psi can be obtained. 

It fe also vvfthh the scope erf 
sfon force on the comigated tube 20 to get it into the rounded posttton shown 
in Figure 2 such that the fitter 28 engages the weBbore with a residual force 
and, In certain conditions, pushes back the formation materials defining the 
weHbore to enlarge it 

The ex p ansion techniques which are known can be used to change the 
configuration of the conjugated tube 20 under the fitter material 28 to a 
rounded shape. These can include devtoes which employ a wedge which is 
pushed or pufled through the tubular or any other drMng device whWi entails 
the use of rollers which can be actuated radiafly outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skflted in the art wH appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainly as to the dlstrflwtion of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel ads as a 
Gmitation on producfion from the zone in the weObore. In certain applications 
involving unconsolidated shale formations, driHng with mud can create an 
impervious cake on the weHbore waDs which wo be detrimental to future 

8 
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pn*uctfonwnenusedw»,t^^ Accordingly 

coiled tubing with iho apparatus and method 8s described greatly enhances 
the production po^f^^te^ According, an open can t«or^ 
'^^^w^cance.fret^ 

^^^td^^fx^^c,^ The open cefl filter material 
28 can be pushed firmly against the fom^ where ft can «s8y resist 
lorigjbjdlr^flcwduetethesfi^ 

direction. The opening abe in the After material 28 is predictable and the 

assembly can be protected for deOvary to the desired location with the cover 

structure eliminated prior to or during tr» expansion of the 

wrmtheurrfer^tur^Mbeiowa. While various types of mechanical 

«PansionsoftheurxJer^tuto 

state have been described.^ 

aphtha we«»rewhaeeupportr«lw«, w 

ciper^alarge open area, h the orterof 20 to 40 percent are also in the 

purview of the irwentfoa The reMmfcaj layer which can be between the tube 

and tto titer rnatertal 28, crwtwn the ttR^ 

the tter material 28 through the opei^i4ihlheoaseptoe«tube20,as 
shown m Figure 2. 

The foregoing disclosure and description of ttelnvefln^ 
and explanatory themrf.aTKivark^ 
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ale, as well as in the details of the Illustrated construction, may be 
without departing from the spirit of tha invention. 
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CLAIMS 

1. A weBboro completion tool assembly, comprising: 
a perforated body made of an expandable material; 

a filter assembly mounted over said perforated body so as to 
cover the perforafions in said body; 

a tool acting on said body to expand it and said filler mounted 
aroundltoatowsaufiflerto rriovetoawd the surtax 

2. The assombfy of ciaJml, further comprising: 

a protective cover for said fitter assembly which b rernovabte 

downhole. 

3. The assembly of claim 1, wherein: 

said expandable material b corrugated to facilitate Insertion into 
the weflbore, whereupon said toot axpanda eald cotrugaftma to move saJd 
filtw toward the surface defining the weflbore. 

4. The assembly of claim 3, wherein: 

said body assumes a rounded shape sfter expansion by said toot 

5. The assembly of datoi 1, further comprising: 

i reinforcement between said body and saJd fitter assembly to 
support said filter assembly In the area of aaM body perforations. 



ii 
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6. The assembly of claim 1 , wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

7. The assembly of ctatm 8. wherein: 

said segment has an open area in the range of up to about 40%. 

8. The assembly of daim 6, wherein: 
said segment is flexible. 

9. The assembly of dalm 6. wherein: 

said segment Is made from a flat member which is rolled into a 
tube with a sealed longitudinal joint 

10. The assembly of daim 6, wherein: 

said segment is made from a fat member and rolled spirally to 
a desired diameter having its spiral seam sealed. 

11. The assembly of claim 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

siring. 

12. The assembly of claim 1 1, further comprising: 

a reinforcement between said body and said filter assembly to 
support said filter assembly in the area of said body perforations. 

12 
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1 13. The assembly of claim 12. further comprising: 

2 a protective cover for said litter assembly which is removable 

3 downhote. 

1 14. A niethod of wel completion, ram^ 

2 running in a tubular body with perforations and a litter assembly 

3 mounted over the perforations on the body; 

4 expanding the tubular body downhote. 

1 15. The method of claim 14. further comprising: 

2 providing a protective ccveririg over the MeressefnhJy for run-in; 

3 removing the protecfive covering downhole. 

1 16. The method of dean 14, further comprising: 

2 corrugating said tubular body; 

3 altering seJdcomigaflng into a 

4 expanding. 

1 17. The method of claim 14, further comprising: 

2 engaging the weflbore with the filer assembly due to said ex- 

3 panding; 

4 usingasegrnemofooMtublrigassaidtubiito 
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16. The method of daim 14, further comprising: 

providing a support between said tubular body and said fitter 

assembly. 

19. The method of claim 14. further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of claim 17, further comprising: 
corrugating said tubular body. 

altering said corrugating into a rounded shape by virtue of said 

expanding. 



14 



09/18/2000 18:34:13 page -16- 



- 15 - 

21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore* 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is ex p a n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29 , further comprising a disposable or 
; ; : removable outer cover for protecting said screen during 

delivery downhole. 

5 

,h?v 31. A wellbore completion tool assembly substantially 

..V as hereinbefore described with reference to the 

accompanying drawings. 

10 32. A method of well completion substantially as 
yi: hereinbefore described with reference to the 

accompanying drawings. 
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